Note: Research on food preservation is ongoing-recommendations may change. Make sure your food preservation information is always current. Always follow up-to-date, tested guidelines and recipes from reliable sources. 12/2002 should be checked for accuracy on a yearly basis. Refer to the manufacturer' s instructions or contact your local University of California Cooperative Extension county office for further information.
Preparation of vegetables
Select fresh, firm, crisp vegetables. Prepare vegetables in batches that will just fill the jars required for one load of your pressure canner. Wash and prepare the vegetables according to the directions in table 1. When precooking for the hot pack method, use a minimal amount of water. This water can be used as the covering liquid in the jars.
Canning without salt
It is not necessary to add salt for safety when canning vegetables. Salt is added for flavor and can sometimes help retain texture.
Glass jars
Make sure all jars are free of cracks and chips. These defects will prevent airtight seals. Jars that are manufactured for home canning are recommended. Mayonnaise jars and similar jars are not recommended for use in home canning because they are not manufactured for repeated heating and have a higher rate of breakage, particularly in pressure canners. Wash glass jars in hot, soapy water and rinse, or wash them in a dishwasher.
Lids and rings
For lids, select the size that fits your jars. Always use new lids each time you can. Follow the manufacturer' s instructions for pretreating the canning lids. Metal lids have a sealing compound and usually need to be heated prior to use. Rings can be reused if they are in good condition. Wash and thoroughly dry the rings before storing and they will remain in good condition for years.
Filling jars
There are two methods for filling jars. In the cold pack or raw pack method, fresh, uncooked vegetables are packed into the jar (leaving the recommended headspace; see fig. 3 ), covered with boiling water, placed in the pressure canner, and heat-processed. In the hot pack method, fresh vegetables are partially cooked (2 to 5 minutes), packed immediately into hot jars (leaving the recommended headspace), covered with boiling water, placed in the pressure canner, and heat-processed. The hot pack method helps remove the air in vegetable tissues, helps prevent vegetables from floating, increases the vacuum in jars during processing, and improves shelf life. The hot pack method is often preferred because it allows more vegetables to fit into the jar.
In either method, do not overfill the jars. Pack the food to the shoulder of the jar, leaving room for the covering liquid and recommended headspace (see table 1). After adding liquid to the recommended headspace, use a plastic knife or spatula to dislodge air bubbles trapped inside the jars ( fig. 4) . Add more liquid if necessary. Follow the correct times for each vegetable and type of packing method given in table 1.
Adjusting seals
With a clean, damp cloth or towel, carefully wipe the rim and threads of the jar. Place the clean, prepared lid on the rim of the jar and firmly screw on the ring band. Do not overtighten. If tightened too much, the lids will not vent correctly, causing buckling of the lid, loss of the seal a day or two after processing, and possibly glass breakage during processing.
Filling the canner with jars
Start by putting 2 to 3 inches (5 to 7.5 cm) of hot tap water in the bottom of the pressure canner. Canners with weighted gauges that continually vent steam during the processing time require an additional inch or two of water if the recommended processing time is 60 minutes or more. This is to prevent the canner from going dry. Place jars on the rack that comes with the canner so that they do not touch the bottom or sides of the canner or each other.
If the canner is deep enough, a second layer of jars may be added. Use a rack to allow steam circulation and to prevent jars on the upper layer from tipping.
Venting the canner
Securely fasten the pressure canner lid according to the manufacturer' s instructions. Leave the petcock or vent pipe open. Place the canner over high heat. Before processing the jars, drive all the air out of the canner by letting the steam escape ( fig. 5 ). This is called "venting." Vent all canners for 10 minutes before closing them regardless of the manufacturer's instructions. Older publications may include shorter venting times that are now considered unsafe. If the air is not driven out, the temperature will not rise as high as it should at a given steam pressure, and spoilage and botulism may result.
Processing times for vegetables
Vegetables must be canned in a pressure canner at the appropriate pressure for the appropriate length of time to guarantee their safety. To can vegetables safely, use the directions and processing times given for vegetables in table 1.
Processing
Using table 1, determine the recommended pressure and processing time for the product and the size of the jar. After venting the canner properly, close the petcock or put on the weighted gauge, and then bring the canner to the recommended pressure that determines the safe processing temperature ( fig. 6 ). When the recommended pressure is reached, start timing. Process for the length of time given in table 1. Watch the pressure gauge during processing to make sure that the pressure does not fall below the recommended level. With weighted-gauge canners the gauge will either keep rocking gently or make a frequent "jiggling" noise to indicate that the correct pressure is being maintained. Check manufacturer' s instructions for maintaining recommended pressures.
Loss of pressure at any time can result in underprocessing and unsafe food. If the pressure goes below the recommended level at any time, bring the canner back to pressure and begin timing over again from the beginning using the total original processing time.
Processing at higher altitudes
The processing times given in table 1 are for altitudes of 0 to 1,000 feet (305 m). For higher altitudes, use the times given in table 1 and use the pressure given in table 2. The higher pressure is necessary to achieve correct processing temperatures.
Cooling the canner
After processing is finished, turn off the heat. It is best not to move the canner while it is cooling. If you do move the canner, do not place it on a cold surface. Wait at least 15 minutes after the pressure returns to zero before opening the petcock or the vent pipe closure. For canners equipped with a weighted gauge, cooling must be timed: approximately 30 minutes for pints and 45 minutes for quarts. Larger canners may take 1 hour to cool. After waiting the appropriate cooling time, no steam should escape when the weighted gauge is nudged. Open the petcock or vent pipe before removing the cover of the canner.
Opening the canner
To remove the canner lid, open the lid away from you to protect yourself from remaining steam that may escape.
Cooling, testing, and storing jars
Using a jar lifter, remove jars from the canner. Bubbling in the jars is normal; it means that the contents are boiling under vacuum and is a sign that the lid is positioned properly to create a seal. Set the jars on a board, rack, or folded cloth, not on a cold surface. Leave space between and around the jars for air to circulate as the jars cool. Be careful not to let the jars touch each other.
After the jars are completely cool (24 hours or more), check for seals on jars. Look at the top of each jar. If the lid is slightly concave (bent downward), it indicates a seal. Test the seal by pressing on the lid with your finger: the lid should not move ( fig. 7) . If you are not sure whether a jar is sealed, cautiously lift it by the lid after removing the ring band while supporting the jar with your other hand. If not properly sealed, the lid will come off. Remove ring bands at this stage. To loosen a ring band that sticks, cover with a hot, damp cloth or run under hot water for 1 to 2 minutes. If a small amount of liquid has been lost from sealed jars do not open them to replace it. If the jar is sealed and the liquid is only slightly lower than the food, the food is safe. Plan to use these jars first as the food may discolor. If a large amount of liquid has been lost, refrigerate and use the product in 2 to 3 days or reprocess contents (see below).
Wash and dry ring bands and wipe the jars with a damp cloth. The bands may be replaced on the jars, if desired. Label and date the jars and store in a cool, dark, dry place.
Reprocessing
If a jar did not seal, refrigerate it and use the food within a few days, freeze the food, or reprocess it within 24 hours. To reprocess, use a new metal lid and check the jar for flaws. Empty the contents of the jar into a saucepan and bring to a boil. Fill clean, hot jars and process by the method originally advised and for the full length of time recommended. Use these jars first as the quality will be lower than those processed once.
PREVENTING BOTULISM Using home-canned foods
If canning guidelines are followed exactly, there should be little concern about the quality and safety of your home-canned foods. However, it is always best to visually examine each jar before serving to make sure that no changes have occurred. If you are certain that the product was processed correctly and there is a secure vacuum seal, it may be served without additional cooking.
Improperly canned foods
Low-acid foods can contain the toxin that causes botulism without showing signs of spoilage. These foods are considered improperly canned if any of the following are true:
• The food was not processed in a pressure canner.
• The gauge of the canner was inaccurate.
• Out-of-date processing times and pressures were used.
• Processing pressure was less than that given for the altitude at which the food was canned.
These foods should be detoxified as described below and discarded.
Checking for spoilage
Before using the canned product, examine each jar carefully to make sure that a vacuum seal is present. Some spoilage produces gases that cause the lids to swell and/or break the seal. If the lids can be removed without having to pry them off, do not use the product. 
Suspected spoilage
Jars suspected to contain spoiled product must be handled very carefully. If the container remains sealed, place it in a heavy plastic bag. Close the bag securely and discard it in a regular trash container. Unsealed jars require detoxification to prevent contamination from the possible presence of botulinum toxin (see below). Although the bacterium Clostridium botulinum is very resistant to heat, the toxin it produces is not.
Detoxification
Wearing rubber gloves, carefully remove the lids from the jar and place the jar containing spoiled food on its side in an 8-quart (7.5-l) volume, or larger, stock pot, pan, or boilingwater canner. Do not remove the food from the jar, since removal could contaminate other items. Place the lids in the pot with the jars. Wash your hands thoroughly. Carefully add water to the pot. The water should completely cover the jars with at least 1 inch (2.5 cm) of water above the jars. Do not splash water or food product outside the pot. Place a lid on the pot and heat the water to boiling. Boil for 30 minutes to make sure the food, jars, and lids are detoxified. Allow contents to cool. Drain the water and discard the food and lids in a heavy plastic trash bag, close the bag securely, and dispose in a regular trash container. The jars can be reused. Thoroughly wash all equipment, the can opener, work surfaces, clothing, and hands that may have come in contact with the product and container. Surfaces or utensils should be cleaned with a solution of 1 part chlorine bleach to 5 parts water. Wet the surface with this solution and let it stand 5 minutes before rinsing. Discard sponges or dishcloths used in the detoxifying process by putting them in a plastic trash bag and discarding in a trash container.
GENERAL CANNING QUESTIONS How long will canned food keep?
Properly canned food stored in a cool, dry place will retain optimal eating quality for at least 1 year. Canned food stored in a warm place, such as near hot pipes, a range, a furnace, or in direct sunlight, may lose some of its eating quality in a few weeks or months, depending on the temperature. Dampness may corrode metal lids and cause leakage that will spoil the food.
Is it safe to process food in the oven?
No. Do not can in the oven. The temperatures needed for processing low-acid foods cannot be achieved without processing the food under pressure; they cannot be achieved in an oven.
What causes jars to break in a canner?
Breakage can occur for several reasons:
• using commercial food jars rather than jars manufactured for home canning • using jars that have hairline cracks • putting jars directly on the bottom of a canner instead of on a rack • putting hot food in cold jars • putting jars of raw or unheated food directly into boiling water in the canner rather than into hot water, causing a sudden change in temperature because of the difference between the temperature of the filled jars and the water in the canner before processing • filling jars too full
What vegetables expand instead of shrink during processing?
Corn, peas, and lima beans are starchy and expand during processing. They should be packed loosely.
How do I can greens such as spinach and chard?
Freezing greens is recommended to obtain a better product.
Can I can pesto?
No. There are no home canning processes for pesto. Pesto is an uncooked seasoning mixture of herbs, usually including fresh basil, and some oil. It should be frozen for longterm storage. Use mature dry beans. Sort and remove defective or discolored beans. Wash beans and boil 2 minutes (use 3 cups of water for 1 cup of beans). Remove from heat and soak for 1 hour. Drain and reheat to boiling using fresh water. Use this cooking liquid to make sauce.
Tomato sauce recipe 1: Mix 1 quart tomato juice, 3 tablespoons sugar, 2 teaspoons salt, 1 tablespoon chopped onion, and 1 ⁄4 teaspoon each of ground cloves, allspice, mace, and cayenne. Add 3 cups of cooking liquid from beans. Heat to boiling.
Tomato sauce recipe 2: Mix 1 cup tomato catsup with 3 cups cooking liquid from beans (or plain water). Heat to boiling.
Molasses sauce: Mix 4 cups water or cooking liquid from beans, 3 tablespoons dark molasses, 1 tablespoon vinegar, 2 teaspoons salt, and 3 ⁄4 teaspoon powdered dry mustard. Heat to boiling.
Hot pack:
Fill hot jars three-quarters full with hot beans. Add one 3 ⁄4-inch cube of pork, ham, or bacon to each jar if desired. Fill jars with heated sauce, leaving a 1-inch headspace. Remove air bubbles, wipe jar rims, adjust lids, seal, and process. Do not add any more meat or bacon than directed. Raw pack is not recommended.
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beans: fresh green (snap, wax, string, or Italian)
Use tender, crisp pods. Discard diseased or rusty pods. Wash and trim ends. Cut into 1-inch pieces or leave whole.
Hot pack: Cover beans in boiling water and boil for 5 minutes. Pack hot into hot jars, leaving a 1-inch headspace. Add salt if desired ( 1 ⁄2 teaspoon to pints, 1 teaspoon to quarts). Fill jars with boiling cooking liquid to 1 inch from top. If beans are left whole, pack beans standing on ends. Remove air bubbles, wipe jar rims, adjust lids, and process. Use beets with a diameter of 1 to 2 inches. Beets larger than 3 inches in diameter are often fibrous. Scrub well.
Hot pack: Leave roots and 1 inch of stems on beets. Boil until skins slip off (about 15 to 25 minutes). Dip in cold water. Peel, trim root and stem, and slice. Discard woody beets. Pack hot into hot jars, leaving a 1-inch headspace. Add salt if desired ( 1 ⁄2 teaspoon to pints, 1 teaspoon to quarts). Fill jars with boiling cooking liquid to 1 inch from the top. Remove air bubbles, wipe jar rims, adjust lids, and process. Raw pack is not recommended. Hot pack: Wash and trim. Leave whole or cut into 1-inch pieces. Boil for 2 minutes and drain. Pack hot into hot jars, leaving a 1-inch headspace. Add salt if desired ( 1 ⁄2 teaspoon to pints, 1 teaspoon to quarts). Fill jars with boiling cooking liquid to 1 inch from the top. Remove air bubbles, wipe jar rims, adjust lids, and process. Raw pack is not recommended.
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